SIX MONTH FOLLOW-UP OF PATIENTS SUBMITTED TO TOTAL KNEE ARTHROPLASTY WITH AND WITHOUT PLACEMENT OF SUCTION DRAINAGE DEVICES  by de Andrade, Marco Antônio Percope et al.
ORIGINAL ARTICLE
7E DECLARE THAT THERE IS NO CONFLICT OF INTEREST IN THIS PAPER
SIX MONTH FOLLOW-UP OF PATIENTS SUBMITTED TO
TOTAL KNEE  ARTHROPLASTY WITH AND WITHOUT
PLACEMENT OF SUCTION DRAINAGE DEVICES
Marco Antônio Percope de Andrade1, Túlio Vinícius de Oliveira Campos2, Bruno Flúvio Alves Silva2, Mauricio Ernesto de Assis2, 
Lucas de Castro Boechat2, Lúcio Flávio Biondi3, Wagner Guimarães Lemos3, Guilherme Moreira Abreu Silva3
1 – Adjunct Professor in the School of Medicine and Head of the Orthopedics and Traumatology Service, Hospital das Clínicas, Federal University of Minas Gerais. MSc and 
PhD in Medicine from the Federal University of São Paulo.
2 – Resident Physician in the Orthopedics and Traumatology Service, Hospital das Clínicas, Federal University of Minas Gerais.
3 – Orthopedist and Preceptor of the Knee Surgery Group, Hospital das Clínicas, Federal University of Minas Gerais.
Work performed at Hospital das Clínicas, Federal University of Minas Gerais.
Correspondence: Departamento de Aparelho Locomotor, Faculdade de Medicina, Universidade Federal de Minas Gerais, Av. Prof. Alfredo Balena 110, Santa Efigênia, 30130-
100 Belo Horizonte, MG, Brazil. E-mail: mapa.bhz@terra.com.br
Work received for publication: February 23, 2010; accepted for publication August 20, 2010.
!"342!#4
Objective: The aim of this study was to prospecti-
vely evaluate the evolution and postoperative compli-
cation patterns relating to the use of suction drains, in 
comparison with not using these devices in total knee 
arthroplasty (TKA) procedures. Methods: Forty-two 
patients at a knee surgery referral clinic were inclu-
ded. Fifteen patients did not receive suction drainage 
postoperatively and 27 received suction drainage. The 
parameters evaluated were the range of motion, hema-
tological indices, knee circumference and complication 
rate. The observation period was for six months after the 
surgical procedure. Results: There were no statistically 
significant differences between the groups regarding 
knee circumference, hemoglobin, hematocrit, transfu-
sion rate or infection index. Regarding range of motion, 
there was no statistically significant difference between 
the groups with and without drains preoperatively (p = 
0.126), during the first postoperative day (p = 0.583), 
on the fifth to seventh postoperative day (p = 0.076) 
or at the six-month follow-up (p = 0.848). There was a 
statistically significant difference between the groups 
in the evaluation performed between the 14th and 28th 
postoperative days (p = 0.025). Conclusion: From this 
study, it was concluded that there was no benefit from 
using closed suction drains in TKA cases beyond six 
months after the operation. However, the range of mo-
vement at the end of the first month was greater in the 
patients that received suction drainage.
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Total knee arthroplasty (TKA) is among the most 
commonly performed types of orthopedic surgery worl-
dwide. Bleeding is a frequent event, and this mainly 
originates in the medulla of the bone and occurs after 
the tourniquet has been released(1).
Since 1961, following the work of Waugh and 
Stinchfield(2), suction drains have been used in ortho-
pedic surgery(3,4) with the purpose of diminishing the 
formation of hematomas and the risk of infection. 
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Once formed, hematomas impair the healing capacity 
because of increased pressure at the surgical site and 
consequent reduction of tissue perfusion. The capacity 
to opsonize bacteria is thus diminished, and this is con-
sidered to be a predisposing factor for the appearance 
of infections(5). Moreover, it is considered that early 
mobilization is more difficult and postoperative pain is 
greater when hematomas are formed(6-8), with increased 
risk of wound dehiscence and formation of fibrosis, the-
reby leading to joint stiffness(9,10).
On the other hand, drains can act as a source of 
contamination(5,9,11) and impede the natural plugging 
effect that occurs when surgical wounds are simply 
closed by suturing. For this reason, the blood loss may 
be greater when drains are used(7).
The aim of the present study was to prospectively 
evaluate the evolution and postoperative complication 
patterns relating to the use of suction drains, in compa-
rison with not using these devices in TKA cases.
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Forty-two patients with primary or secondary gonar-
throsis were studied. They underwent operations betwe-
en October 2007 and April 2009. Fifteen patients were 
included in the group that did not receive drains and 27 
patients received drains. 
The patients were randomized shortly before clo-
sing the operative wound, after achieving hemostasis by 
means of electrocautery.  The groups were defined by 
means of a draw, by tossing a coin, such that “heads” 
would indicate the group with a drain and “tails” would 
indicate the group without a drain.
All the patients signed a consent statement after re-
ceiving explanations from the attending physician. Pa-
tients with mental deficiencies, those with coagulation 
disorders and those who did not agree to participate in 
the study were excluded.
The preoperative preparation consisted of drawing 
blood for a blood derivative reserve, production of a he-
mogram and coagulogram, and an assessment of surgi-
cal risk by the anesthesiology team. The range of motion 
(ROM) of the knee to be operated was measured using a 
goniometer, and the joint circumference was measured, 
taking the middle third of the patella as the reference. 
These principles were also used in the postoperative 
evaluation. Data gathering was undertaken by physi-
cians from the orthopedics service who had received 
prior training for this (TVOC, LCB and MEA).
All the patients received prophylaxis against throm-
boembolic events consisting of unfractionated heparin 
(5,000 UI subcutaneously every eight hours), starting on 
the day of the surgery, and prophylaxis against surgi-
cal site infection consisting of cefazolin (intravenously 
every eight hours), at a dose adjusted for the patient’s 
weight, for a 24-hour period. All the surgical procedu-
res were carried out by orthopedic surgeons who were 
members of the knee surgery service. A pneumatic tour-
niquet, with pressure adjusted according to the patient’s 
systolic arterial pressure, was used during the procedure 
for a maximum of 120 minutes. The patients received 
a cemented knee prosthesis (Nex Gen; Zimmer, Inc. 
Warsaw, IN, USA). Gait training using a walking frame 
was started on the first or second day after the operation, 
according to how well the patient tolerated this.
The patients who were drawn for the group with a 
drain received a Portovac drain (Simon, number 3.2), 
which was kept in place for a 24-hour period. 
The bleeding was assessed from the mean values of 
the hemoglobin and hematocrit concentrations on the 
first postoperative day, in comparison with the previous 
values. The volume of blood that was drained over the 
first 12 and 24 hours from the patients who received a 
drain was also measured. These parameters were eva-
luated in conjunction with the transfusions received by 
the respective patients. The criterion for transfusion was 
the presence of clinical signs and symptoms that could 
be explained as anemia.
Range of motion was assessed on the first and seven-
th postoperative days, between the 14th and 28th days 
after the operation and six months after the operation. 
The joint circumference was measured on the first and 
seventh postoperative days and between the 14th and 
28th days after the operation. 
Intercurrences during the hospitalization and posto-
perative follow-up were recorded.
The data were analyzed by means of the SPSS for 
Windows software, version 10.0.1. Continuous numeri-
cal variables were tested for normality, and the statistical 
test to be used was proposed accordingly. Variables with 
normal distribution were compared using Student’s t test 
and ANOVA. Variables with non-normal distribution 
were compared using the Kruskal-Wallis test.
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The patients were evaluated over six months, with 
periodic consultations in accordance with the protocol 
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described. One patient was not assessed beyond the third 
postoperative day because of death due to a condition 
suggestive of pulmonary thromboembolism. 
The means for age, length of hospital stay, height, 
weight, duration of the surgical procedure, hemoglobin/
hematocrit, knee circumference and pre and postopera-
tive range of motion are shown in Table 1.
Comparison between the groups regarding the mean 
knee circumference before the operation (p = 0.962), in 
the immediate postoperative period (p = 0.900) and on 
the fifth to seventh postoperative day (p = 0.931) did not 
reveal any significant difference between the groups.
With regard to the range of motion, there was no sta-
tistical difference between the groups with and without 
drainage before the operation (p = 0.126), on the first 
postoperative day (p = 0.583), on the fifth to seventh 
postoperative day (p = 0.076) or six months after the 
operation (p = 0.848). There was a statistically signi-
ficant difference between the groups in the evaluation 
performed between the 14th and 28th days after the ope-
ration (p = 0.025). In this case, the patients who received 
a postoperative suction drain presented a larger range of 
motion than did the group without a drain. It should be 
emphasized that this difference started to be shown on 
the seventh postoperative day, when there was already a 
tendency towards significance (p = 0.076), with a mean 
range of motion that was greater in the group of patients 
that received a drain (Figure 1). 
In the indirect assessment of blood losses, no statis-
tical difference was seen in the mean pre and postope-
rative hemoglobin and hematocrit values between the 
groups. However, comparison between the preoperative 
hemoglobin and the postoperative hemoglobin (both the 
general mean and the mean for each group) showed a 
significant difference (P < 0.000 for all comparisons). 
Two patients in each group received transfusions, which 
represented 7.4% of the patients in the group with drains 
and 13.3% of the patients without drains.
The volume that was drained from the patients who 
received continuous suction drains was concentrated in 
the first 12 hours (Figure 2).
With regard to postoperative complications, there 
were three cases in the group of patients who received 
drains that were considered to be serious (dehiscence 
of the wound during the first week after the operation, 
deep infection with the need to remove the prosthe-
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7ITHOUT DRAIN 7ITH DRAIN P VALUE
Number of patients 15 27 -
Age (years) 69.93 ± 7.11 69.00 ± 9.31 0.738
Length of hospital stay (days) 2.31 ± 0.67 2.14 ± 0.35 1
Height (m) 1.68 ± 0.06 1.61 ± 0.08 0.131
Weight (kg) 74.2 ± 11.76 74.6 ± 14.04 0.711
Duration (minutes) 152.78 ± 37.43 137.62 ± 19.47 0.49
Preoperative hemoglobin (g/dl) 14.18 ± 2.04 14.12 ± 1.54 0.914
Preoperative hematocrit (g/dl) 41.07 ± 4.88 42.06 ± 3.83 0.421
Postoperative hemoglobin 10.47 ± 1.74 10.12 ± 1.14 0.429
Postoperative hematocrit 30.30 ± 4.26 30.60 ± 3.33 0.757
Preoperative circumference (cm) 40.27 ± 3.55 40.35 ± 4.66 0.962
Postoperative circumference (cm) 43.05 ± 3.99 43.27 ± 4.67 0.9
Postoperative circumference on fifth-
seventh postoperative day (cm) 43.5 ± 4.94 42.09 ± 4.58 0.931
Preoperative ROM 109.26 ± 19.99 98.33 ± 24.54 0.126
ROM on first postoperative day 65.67± 18.21 69.81 ± 25.36 0.583
ROM on seventh postoperative day 73.85 ± 20.63 85.96 ± 18.97 0.076
ROM between 14th and 28th days 
after the operation 78.64 ± 25.99 95.20 ± 14.61 0.025*
ROM six months after the operation 109.00 ± 15.17 107.08 ± 15.73 0.848
Continuous variables are expressed as the mean ± standard deviation. ROM: range of motion measured by means of goniometry; *p < 0.05
4ABLE  – Data gathered before and after the operation on patients who underwent total knee arthroplasty with or without the use 
of a drain.
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sis and limitations on flexion). In the group of patients 
who did not receive drains, there was one death due to 
suspected pulmonary embolism and one case of a deep 
infectious process that progressed to the need to remove 
the prosthesis.
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The use of drains in knee arthroplasty procedures is 
a controversial topic(3,4,7,8,10,12-19). Many studies 
have investigated the role of suction drains in preventing 
postoperative complications in orthopedic surgery, but 
so far, few conclusions have been reached(2-4,6,10,12-
14,16-18,20,21). It has been established that in cemented 
TKA procedures, the risk of hemorrhage is lower than in 
uncemented procedures and, for this reason, the need to 
implant drains in such cases has been questioned(13).
The present study showed that using a drain did not 
modify patients’ evolution in relation to the hematologi-
cal indices. These findings are in agreement with those 
of Kim et al(15), Esler et al(7), Adalberth et al(10), Ritter et 
al
(3), Beer et al(14), Jenny et al(17) and Niskanen et al(16), 
who did not perceive any differences in the parameters 
analyzed between the groups treated with and without 
a drain, in their prospective studies. A contrary stance 
was taken by Leb et al, Waugh and Stinchfield(2) and 
Simpson et al apud Adalberth et al(10), who affirmed that 
suction drains were useful in orthopedic surgery. 
Leb et al(22) used hematocrit as a parameter for es-
timating blood loss, in a way that was similar to the 
method used in this study, which used hemoglobin and 
hematocrit levels for evaluating blood losses. 
Porteus and Bartlett(18) took the parameter of blee-
ding greater than 1,000 ml in cases of uncemented and 
hybrid knee prostheses and maintained the indication for 
using drains in these situations. The present study did 
not show any cases with drainage greater than or equal 
to such a notable volume, although it should also be 
borne in mind that all the prostheses were cemented.
A meta-analysis(19) showed that the infection rate in 
total hip/knee arthroplasty procedures with and without 
drains were respectively 0.5% and 0.2%. It also showed 
that there were no differences regarding the reopera-
tion rate, hematomas, dehiscence, increase limb volume, 
deep vein thrombosis, range of motion, function, length 
of hospital stay or strength. The only proven advantage 
from using a drain was the reduction in blood leakage 
through the operative wound. These data could not be 
confirmed in the present study because of the size of the 
sample and the low number of complications.
Kumar et al(23) monitored the drainage performed by 
continuous suction devices and concluded that most of 
the drainage occurred during the first 12 hours (on ave-
rage, 562 ml over the first 12 hours and 627 ml over 24 
hours) and that, for this reason, there was no advantage 
in leaving the devices in place for a longer time. The 
same drainage pattern was confirmed in the studies by 
Ritter et al(3), Carvalho Júnior et al(24), Willemen et al(12) 
and Niskanen et al(16), and in the present study, which 
arouses interest in a future study to compare the use of 
drains for 12 and 24 hours.
Comparison of the evolution of range of motion in 
the two groups showed a statistically significant diffe-
rence in the evaluation over the period from the 14th to 
the 28th day after the operation. However, at the six-
month evaluation, there was no statistically significant 
difference. This finding is in agreement with studies 
by some other authors who contested the need for a 
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&IGURE  – Mean and standard deviation of range of motion in 
degrees, among patients who underwent total knee arthroplasty 
with or without the use of a drain, from before the operation to 
six months after the operation.
&IGURE  – Mean and standard deviation of drainage pattern (ml) 
among the patients who received suction drains during the pos-
toperative period.
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drain for achieving better range-of-motion results over 
the long term(3,4,7,8,10,12-19). Greater early range of mo-
tion among patients with a drain may be explained by 
the lower degree of hematoma formation that occurs 
in these patients. Similar range of motion on the first 
postoperative days may be due to similar pain levels in 
the two groups.
#/.#,53)/.
From this study, it is concluded that there was no be-
nefit in using closed suction drains in TKA cases beyond 
six months after the operation. However, the range of 
motion at the end of the first month was greater in the 
group that used the suction drain. 
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